Devils Hole Photographs
Devils Hole is an internationally known cave in south-central Nevada, primarily known for the endangered pupfish Cyprinodon diabolis, which dwell there, and for its calcite deposits that have yielded a 570,000-year record of Great Basin paleoclimate (Landwehr and Winograd, 2012) . This report presents selected photographic images taken by the author during U.S. Geological Survey (USGS) scuba explorations of the cavern between 1984 and 1993 in support of the paleoclimate and geochemical studies at this site. Diving activities between 1950 and 1986 were discussed by Hoffman (1988) . The principal research dive team included Alan C. Riggs (U.S. Geological Survey, retired), Peter T. Kolesar (Professor Emeritus, Utah State University, Logan, Utah), and Ray J. Hoffman (U.S. Geological Survey, retired).
The geology and hydrology of the Devils Hole area has been discussed by Winograd and Thordarson (1975) , Dudley and Larson (1976), Carr (1988) , and Riggs and others (1994) . The unaltered suite of photographs was prepared by the USGS dive team several years ago as an aid to assist nondiving scientists with a visual perspective of the environment where a variety of speleothems (mammillary calcite [vein calcite], flowstone, and folia) were collected to be subsequently analyzed and eventually described in the geologic literature, such as the following: Winograd and others, 1988; Riggs, 1991; Winograd, 1991; Ludwig and others 1992; Winograd and others, 1992; Winograd and Landwehr, 1993; Coplen and others, 1994; Riggs and others, 1994; Szabo and others, 1994; Winograd and others, 1996; Landwehr and others, 1997; Winograd and others, 1997; Winograd and others, 1998; Plummer and others, 2000; Révész and Landwehr, 2002; Winograd, 2002; Kolesar, 2004; Kolesar and Riggs, 2004; Winograd and others, 2006; Coplen, 2007; Landwehr and others, 2011; and Landwehr and Winograd, 2012 . Not only is Devils Hole a restricted habitat for the endangered Devils Hole pupfish (Cyprinodon diabolis), it is also a legally restricted environment to human traffic. Hence, these photographs (figs. 1-3, 5-31) and their captions may give the interested scientist and nonscientist alike an appreciation of a natural subaqueous environment where few people are privileged to explore.
The photographs shown in figures in this report were taken by Ray J. Hoffman between 1985 and 1987 using a Nikonos V 35-millimeter underwater camera with an attached Nikonos SB-102 speedlight having through-the-lens automatic flash exposure control. The camera lens was f/2.5, and the film used was ISO 400 color print. The locations of many of the figures in this report are referenced to letters A through J in figure 4. Figures 13 through 26 were taken in an underground environment completely devoid of natural light. This rock is at a depth of about 150 feet (45.7 meters) below the water surface. The rock is so named because this battery was used to power an underwater light, and it was left during a fruitless search in 1965 for two missing divers. The rock itself is a large breakdown block that became dislodged from above, fell, and became wedged in the relatively narrow fissure. The clear plastic tube at bottom center of the figure was used to transport water samples at depth to the surface for collection and later chemical analyses at the laboratory. Photograph by R.J. Hoffman, U.S. Geological Survey, 1985 (https://www.sciencebase.gov/catalog/item/58053f02e4b0824b2d1c1e34). fig. 4 ). Sediment is mainly from episodic surface runoff. Depth is about 25 feet (7.6 meters) below the water surface. The near-vertical black line on the left is a telephone cable that was strung between the outside entrance of Devils Hole to Browns Room, a large air-filled subterranean chamber ( fig. 15 and B in fig. 4 fig. 4 . The chamber was named after its discoverer William Brown in 1953. Note diver in pool at bottom left corner for scale. Also note calcite rafts floating on nearly one-third of the water surface (like winter ice on a lake) to the right in the figure. These rafts are formed at the air-water interface. They are diaphanous in appearance and to the touch (of millimeter or less thickness). They eventually sink to the bottom owing to their weight exceeding their buoyancy or owing to external disturbance-for example, by wave action caused by an earthquake or fallen rock, or, specifically in Browns Room, by infrequent human activity since recorded entry by scuba in 1953. (Also see fig. 20 .) Photograph by R.J. Hoffman, U.S. Geological Survey, 1986 (https://www.sciencebase.gov/catalog/item/5807ac0ee4b0841e59e3a42d). fig. 4 ). For scale, note dive light and dive computer at water's edge in pool. Previous figure (fig. 15 ) was taken from atop the largest breakdown boulder. Above-water passageway to Leinhaupel's Pool ( fig. 26 ) continues several meters to left (northeast) in this figure, but with minimal breakdown debris along the floor. East wall is in background. Photograph by R.J. Hoffman, U.S. Geological Survey, 1986 (https://www.sciencebase.gov/catalog/item/58090f25e4b0f497e78f3e3a). fig. 4 ), and nearly horizontal to the water surface, in the pool of Browns Room after departing Millers Chamber (I in fig. 4 ). Note the high clarity of water and "cleanliness" of mammillary calcite owing to the lack of fluvial-sediment input. Photograph by R.J. Hoffman, U.S. Geological Survey, 1986 (https://www.sciencebase.gov/catalog/item/580a447fe4b0f497e79064c6). (Winograd and others, 1992) . Coring rack is visible below scuba tank. Photograph by R.J. Hoffman, U.S. Geological Survey, 1987 (https://www.sciencebase.gov/catalog/item/58013596e4b0824b2d18bdbd).
